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DiminishedMyocsrdialBloodFlowResponse
DuringMentalStressOccursinRegionaWith
Abno~malCoronaryFlowReservehdepandantof
CoronaryAnatomy
J.A. Arrighi, A.H. Kao, 1.Cohen, M. Burg, R. Soufer. YaleUrriversifyALAPET
Centec West Haven, C7, USA
The pathogenesia of mental atress-induced myocardial ischemia in patients
with coronary arlety disease (CAD) in incompletely understood and may be
related to microvascular dysfunction antVorthe extent of epicardial stenoees.
In order to determine whether regional myocardial blood flow (MBF) re-
sponaes to mental stress (MS) can be predicted by vasodilator vaacular
coronary flow reserve (CFR) or coronary anatomy, we performed dynamic
positron emission tomography (PET) with N-13 ammonia in 6 patients with
chronic CAD at rest, during MS, and during dipyridamole infusion (dipy). All
patienta had prior coronary angiography and were medically managed. Mid-
ventricular transaxial PET imagea were analyzed for each patient (3 regions
per patient, representing lateral, apical, and septal regions). CFR was de-
fined as the ratio of dipy MBF to rest MBF,and mental stress response was
defined se the ratio of MS MBF to reat MBF.Abnormal CFR was defined as
CFR <2.5. Coronary anatomy was correlated to the PET data by qualitative
assessment of the angiograms.
Regions with an abnormal CFR (n = 11) had a blunted MS response
compared to regiona with normal CFR (n = 7) (1.2 + 0.4 vs 2.2 & 0.8, p =
0.006). In contrast, regions served by corona~ arteries with severe stenosis
(? 80%) (n =8) compared to regions with < 80% stenoaia (n = 12) had a
lower CFR (1.5 k 0.4 vs 2.6 * 1.1, p = 0.02) but did not have significantly
blunted MS response (1.3 + 0.8 vs 1.9 + 0.8, p = 0.11). Furthermore, 5
(42%) of the 12 regions with the most blunted MS response (< 2.0) occurred
in regions without angiographically evident coronaty stenosis.
Theae preliminary data indicate that diminished MBF responses to MS
occur more commonly in regions with abnormal CFR, and may occur in
regiona without significant coronary stenosis. Further studies are needed to
determine if the noninvaaive measurement of CFR is predictive of mental
stress-induced myocardial ischemia.
m103548 TheMyocardialIschemicBurdeninSilentandPainfulExertionalIschemiaby99mTc-Sastamibi
Tomography
C. Marcassa, M. Galll, C. Baroffio, R. Campini, P.Giannuzzi. S. Maugeri
Foundation IRCCS, Veruno (NO),,ltaly
To determine whether patients with painful and silent myocardial hypoperfu-
sion during exercise testing differ in the amount of ischemic burden, we stud-
ied 300 Consecutivepatients (57 + 9 yrs; 86% males) with a well-established
history of ischemic heart disease and reversible hypoperfusion at exercise
sestsmibi SPECT. Rest and stress sestemibi defects were quantitatively
aaaessad on polar maps. Rest and atress LV endocerdial contours on the
midventricular shott-axis slices were automatically drawn and a ventricular
dilation index (DIL) derived (DIL = Stress/Rest cavity area).
During exercise, the reversible hypoperfusion wee painful in 97 (32%,
PAIN) and aiient in 203 (66%, SILENT) patients. Age and CAD extent were
similar in the two groups. PAIN patients achieved lower workloads, exercise
times and peak rate-pressure products (p < 0.01) and more frequently
showed significant ST segment depression during exercise (69Y0vs 40%, p
<0.001) than SILENT patients. Atsesfamibi SPECT,the amount of reversible
hypoparfusion was greater in PAIN (17 + 10% vs 11 * 7% in SILENT, p <
0.01), deapite a comparable extent of stress hypoperfusion (22 * 12% vs
22& 13%). PAIN also had higher endocardial dilation index (1.32 + 0.32 vs
1.10 + 0.26 in SILENT, p < 0.001). By multivariate logistic analysis, histoty
of efforl angina (p c 0.001), presence of significant ST segment depression
during exercise (p < 0.001) and the extent of reversible hypopetiusion (p <
0.02) were independent predictors of painful ischemia during exercise.
Thia is the largest study evaluating the degree of hypoperfusion and the
presence of angina during exerciae stress testing in a cohort of consecu-
tive patienta with ischemic heart disease and reversible hypoperfusion. The
results suggest that painful ischemia during exercise ia associated with a
greater ischemic burden.
m103549 Collateral-dapendentMyocardialIachemiaSubtandedfromanOccludedInfarctArteryie
UnmaskedbyDipyridamoleEchocardiography
andAttenuatedbySuccesaAngioplasty
C. Lu, A. Distsnte, M. Marzilli, M. DeNes, A. L’Abbate. Institute of Clinical
Physiology, CNR, Piss, /ta/y
Collateral well filled myocardium subtended from an occluded infarct artery
may be more vulnerable to ischemia during a vasodilator stimulation (due
to steal phenomena) than during exercise testing; this phenomena may
be attenuated or abolished by recanalization. To aasess this hypothesis,
high dose (up to 0.84 m~kg, over 10’) dipyridamole echocsrdiography test
(DET) and bicycle exercise electrocardiography test (EET) data from 72 pta
with occluded infarct single veeael diaease were analyzed. Angiographically
assessed intra or intercoronary collateral circulation waa graded from O
(abaent) to 3 (complete filling of all diatal pottion). There were 37 pts with
high-grade collateral flow (score ? 2, Group 1)and 35 pts with poor or abaent
collateral flow (score s 1, Group H). Ejection fraction waa lower in Group II
than in Group I pts (48.3 + 15.0 vs 54.1 + 10.3%, p < 0.02). Number of Q
or non-Q wave Ml, prevalence of rest angina or effort angina did not differ
between the two groups. Induced ischemia in collateral-dependent pervin
infarct region by DET as a homozonal poaitivity, i.e., a new or worsening of
a resting dysfunction was more frequent in Group I than in Group II pts (73
vs 46%, p < 0,01), whereas EET positivify was similar in the two groups (1
= 43 vs II = 50%, p = ns). The induced ischemia in Group I pts was more
pronounced with DETthan with EET (73 vs 43%, p < 0.01) and did not differ
in Group II pts (46 vs 50%, p = ns), Successful angioplasty was achieved
in 38 pts (1= 18, II = 20, 34 with positive DEE and 29 with positive EET
before angioplasty). After intewention, the positivity of both DET and EET
was significantly decreased and was similar in two groups (DET: I = 1 and II
= 2 patients; EET: I = 1 and II= 1 patients). Concksions.’ In pts with occluded
infard-related artery, myocardial ischemia in homozonal region ia atrongly
dependent on development of collateral circulation and it can be unmasked
by dipyridamole vasodilator test and attenuated or abolished by a successful
revascularization.
-1 Fre~uencyofProvokedCoronaryArterialSpasm
in640ConsecutivePatientsUndergoing
CoronaryArteriographywithSpasmProvocation
TestofAcetylcholine
S.Sueda, K. Mineoi, T. Ochi. Takanoko Hospital, kfatsuyama Ci@ Japan
The purpose of this study was to determine the incidence of coronary artery
spasm by intrecoronary injection of acetylcholine (ACh). Six hundreds and
forty patients were consecutively performed with spasm provocation teat of
ACh. ACh was performed in incremental doses of 20,50 and 80 #g into the
right coronary artety and of 20, 50 and 100 ~g into the left coronary artery.
We defined spasm as positive with total or subtotal obstruction. Patients
with spontaneous spasm, left main narrowing and triple-vessel disease were
excluded. The result was as follows:
RE WE Aty AMI OMI HCM DCM Vsl
No(oatients) 103 SO 66 49 S7 50 21 20 2e
Sp&m z 90°/0(o/o) 76.7 55.0 57.6 10,2 57.5 60.0 33.3 20.0 25,0
Spasm z 99% (“A) 52.4 26.3 37.9 2.0 21 ,s 44.0 14.3 5.0 10.7
Arrh Cong AVB SSS Peat P UAP Other Totsl
No (Datients) $5 7 16 57 31 43 640
Spasm 2 W% (%) 37.5 0 14.3 1s.s 64.9 60.0 23.3 52.0
Spaam z 99% (04) 12.5 0 0 12,5 31.6 44.0 9.3 2S.6
(R: restangina, E: effortangina, WE: reatandeffortangina, Aty: atypicalcheat pain,AMI:
acute myocardialinfarction(< 1 M), OMI: old myocardialinfarction(z 1 M), HCM: hyper-
trophiccardiomyopathy,DCM: dilatedcardiomyopathy,Val: valvular heart diaeaas, Arrh:
arrhythmia,Cong:congenitalheart diaeaee, AVB: atrioventricularblock,SSS: sick slnua
syndrome,Peat P: peat percutaneoustranaluminalcorona~ angioplaaty,UAP: unatable
angina)
In conclusion, there were high incidence rate of coronaty arterial spaem in
Japanese with ACh test. A half of the patients showed at least more than 90
percent stenosis after ACh test. Moreover, a quarter of patiente might have
typical spasm by intracoronary injection of ACh in Japaneae.
m1036 Stents: New Devices and Methodology
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11036-83] EffectofStentDesignandConfigurationon
CollapseResistanceto ExternalCircumferential
Praeeure
J. Gregoire, D. Smith, A. Ragheb, D. Hedge, R. Schwartz, D. Holmes, Jr,
K. Garratt. Mayo Clinic, Rochester, MN, USA
Differences in design and material composition may influence the ability of
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a stent to withatand pressures generated by coronary arteries during elastic
recoil and variations in vaeomotor tone. We evaluated in vitro the ability of
FlexStent (Cook Cardiology), GR II (a modified form of FlexStentdesign) and
JJIS (Johnson &Johnson) 3.0 and 4.0 mm diameter stents to reaiatexternal
circumferential pressure and determined the threshold for stent collapse.
A device was constructed to evaluate flow (perfusion pressure 90 mmHg)
through silastic tubing containing an expanded stent aa increasing external
prasaurewas applied by a pressure chamber. Triplicate measurements were
made for each stent size and design. Collapse threshold pressure (preasure
at which flow through the stent decreaaad by 10%) end collapse slope were
compared. Results:
p C ham ber (m m H 9) o 1000 2000 3000 4000
Collapse threshold pressures were statistically higher for GR II 3.0 mm
than other 3.0 mm stents. Collapse pressures for the 4.0 mm group were
significantly different from each other (GR II > JJIS > FlexStent). Collapse
slopes were significantly steeper for FlexStent than GR II or JJIS 3.0 mm (P
< 0.001) and 4.0 mm stents (P= 0.002).
Conclusion:Modifications of the FlexStent design applied in the GR II
stent have increased collapse resistance ai$mificently.This demonstrates
that some flexible stent designs can provide vascular support similar or
superior to that of rigid stent designs.
m103684 AcuteReeultaofAdjunctStentFollowingDirectionalCoronaryAtherectomy
E. Brsmucci, L. Angoli, P.A. Merlini, P.Barberis, J. Kubice, M.L. Leudisa,
A. Mussini, C. Montemartini, D. Ardissino. Divisionof Cardiology,/RCCS,
PoliclinicoS.Mafteo,Univarsifyof favia, Pavia,Italy
The bulk of the atherosclerotic plaque, which is displaced but not removed
by balloon angioplasty (PTCA), opposes to optimal stent expansion and may
limit the success of stent implantation. Directional coronary atheractomy
(DCA), which removes the atherosclerotic plaque, might provide a better
anatomical condition for successful stent implantation. This pilot study eval-
uates the acute results of combining DCA and stent implantation (Palmez-
Schatz) in a consecutive series of 66 patients with angina pectoris un-
dergoing 71 procedures. As controts, we selected patients with the same
inclusionlexclusion criteria, undergoing successful elective stent implanta-
tion (Palmez-Schatz) during the same period matched for lesion site, lesion
location, minimal lesion diameter and anginal status. Results obtained by
quantitative mronary arteriography and statistics are the following:
Variables Pre-DCA post-DCA DCA + STENT
% Stenosis 74.6k 97 24.6 & 9.S” 6.7& 8.8*
Abaolutsgain (mm) 2.44+ 0.56#
Relatlvegaln (%) 62+ 13$
pre-PTCA post-PTCA PTCA + STENT
% Stenosis 75.1 k 7.3 34.3* 12.1 16.8 * 11.4
Absolutsgain (mm) 1.93 + 0.61
Relative gain (%) 53* 14
*p< 0.01 vs peat-PTCA; ‘p < 0.005snd9P < 0.05vsPTCA + STENT.
In conclusion, stent implantation after DCA provides further improvement
of the acute angiographic resulta obtained by DCA alone. The acute gain
obtained by the combination of DCA followed by stent implantation is better
than that obtained by atent implantation alone.
~1036-85 I immedlateandShort-TermReaLfltaofthePilot
Phaeeof StentingAfterOptimalLesionDebulking
“TheSOLDTrial”
1.Moueeal, J. M@sea1, C. Di Mario, T. King, B. Reimere,A. Colombo.
1LenoxHillHospital,NY USA,CentroCuoreColumbus,Milan,Italy
Purpose:this ongoing prospective study tests the hypothesis that stent-
ing after directional atherectomy (DCA) increasea lumen gain and reduces
restenosis. Methods:33pte (36 lesions) are included in this analysis. Stents
used were (Palmez-Schafz 17, Gianturco-Roubin II 6, other 15). Quantitative
coronary angiogrephy (QCA) and intravascular ultrasound (IVUS) measure-
ments were:
Baseline Post-DCA POat.Stent
QCA RD (mm) 3.21 + 0.52” 3.26 & 0.54 3.50+0s9”
QCA MLD (mm) 0.77* 0,37$ 2.36+ 0.66” 3.48 +OS5*
QCA % DS 76* 11* 28+ 16*018*
QCA LL (mm) 11.12 + 4,72
Vsssel CSA (mm2) 13.15* 4.34 15.11 +4,07
LumenCSA (mn#) 2.89 + 0.88” 8.40 & 2.79* 8.36 +2.08
% Plaque area** 78& 8* 43+ 13*
CSA crosssectionalarea;** 04,Plaque area= (vessel CSA – LumenCSA)hreeeel CSA;
RD, reference diameter; LL, Ieaionlength;*P <0.05.
Procedural success was 97%, one patient had emergency CABG, Ml and
died post surgery. No other pt had CPK rise more than twice of normal. No
other events occurred at 1 month follow-up. Conclusions:1- Stenting after
DCA allowa optimizing lumen gain with acceptable rate of complications. 2-
Six month angiogrephic and clinical outcome will be available at the time of
presentation.
/ 1036-86] TheEarlyClini~aiExperienceUsingthe
AutologousVeinGraft-CoatedStentin the
CoronaryArteriea
C. Stefanadis, K. Toutouzas, C. Vlachopoulos, 1.Kallikazaros, E. Tsiamis,
C. Stratos, M. Vavuranakis, P.Toutouzaa. Departmentof Cardiology,
HippokrationHospital,UniversityofAthens,Greece
Experimental studies from our institution have shown absence of thrombosis
and minimal intimal hyperplasia after the autologous vein graft-coated atent
(AVGCS)implantation in peripheral arteries. The immediate resulteof AVGCS
implantation in 36 patients (pts) are pres.entadin this study. Methods:The
right cephalic vein waa isolated and a 3-cm vein graft was removed. A
Palmaz’” or a Palmez-Schatzw stent was either covered completely (both
internally and externally, type A AVGCS) or only externally (type B AVGCS)
by the vein graft. The vein lining(s) was stabilised on the stent by sutures
(Prolene 7-O). Thirty-eight AVGCSS(10 type A, 25 type B) were implanted in
36 pts (54 + 4.6 yre). Indications for AVGCS implantation were as followa: 12
AVGCSSwere placed in totally occluded vessels, 10 for treatment of acute
myocardial infarction (AMI), 9 for elective stenting, and 7 as a bail-out device.
The first 10 consecutive pts and the pts with AMI received anticoegulation.
The rest of the pts left hospital under aspirin and ticlopidine. Results:In all
cases the procedure of both types AVGCS preparation was feasible and
short in duration (< 20 rein). The delive~ and deployment of AVGCS wee
successful and uncomplicated in all pts. The immediate angiogrephic results”
were excellent without any case of thrombosis. Ail pta were discharged
without symptoms. The minimal Iuminal diameter (MLD) waa increased from
0.29 + 0.4 mm to 3.26 + 0.7 mm (n = 35, p < 0.001). In 6 petienta,
an angicgrsphy was performed after 6.1 + 0.4 montha and the MLD was
unchanged (after: 3.24 + 0.3, follow-up: 3.08+ 0.3 mm, p = NS). Conckx+iom
Autologous vein graft-coated stent preparation and implantation is afaaeible
procedure with excellent immediate results. Further studies will evaluate the
indications and long-term efficacy of this technique.
11036-87I Comparativeresuksofshortversuslongetenting
B. Chevalier, B. Glatt, T. Royer, P.Guyon. Centre Cardio/ogiqueduAford,
Seirrt-Denis,France
Inorder toeesesstheroleof the stent length on theshortand mid-term PTCA
results, we retrospectively compared patients receiving coronary stenting
with the Freedom’” stent using 25 mm se a threshold to separate shotl and
long stenting. Clinical and angiographic data were similar but a lower rate of
LAD lesion and a higher rate of occiusion in the long group. All pts received
a ticlopidine/aspirin drug regimen. Results were:
>25 mm <25 mm p
N (pteilesions) t82/190 328/357
Stent length(mm) 18&4 42 t 14 <0,001
Stenfflesionratio 1.28 + 0.5 l.o8 + 0.3 <0.001
Technicalsuccess (%) 84.2 95.5 NS
Proceduralsuccess(%) 98.8 98 NS
Clinicalsuccsas(Or&) 98.3 97.2 NS
Ml (%) t,l 1.5
CABG (%)
NS
o 0.3 NS
Death(OA) o 0.6 NS
Stsntthrombosis(4A) 1.6 1,4 NS
6 monthstsrgst Iats rsvascularieetionrate (%) 16.3 8.7 <0.05
Thus, the stent length does not affect the shorl term reaults but inducea
a higher rate of reintervention. Furlher studies are necessary to accurately
assess the clinical benefit of long stenting compared to plain balloon angio-
plasty.
